Protamine sulfate protects exogenous DNA against nuclease degradation but is unable to improve the efficiency of bovine sperm mediated transgenesis.
The present study investigated whether protamine sulfate can be used to improve the efficiency of bovine sperm mediated transgenesis (SMT) by protecting the plasmid pCX-EGFP against nuclease activity. A high proportion (31%) of bovine spermatozoa transfected with the plasmid pCX-EGFP maintain their motility. Using an in vitro assay, protamine sulfate protected the plasmid against degradation by DNase I. However, upon transfecting spermatozoa, the plasmid remained intact regardless of whether it was complexed to protamine sulfate. When in vitro fertilisation (IVF) was undertaken using transfected sperm, 14.6 and 10.2% of blastocysts derived from pCX-EGFP only and pCX-EGFP-protamine transfected sperm, respectively, were PCR positive for the plasmid. In conclusion, using spermatozoa transfected with either pCX-EGFP or pCX-EGFP-protamine complexes, produced PCR positive blastocysts after SMT. However, the use of protamine sulfate does not improve the efficiency of SMT suggesting that factors other than nuclease activity could be limiting.